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ABSTRACT(
, 0 . This document outlines "a computqrized management tool

designed to'bnible building managers to-identify energy .consumption
as related- to types and 'uses of school faCilitias for the purpose of
evaluatirig and managing" the operation, maintenance, modification, and
planning c& -new facilities..Specifically, it is expected that the
'statistics generated will (1) provide information to aid in.
.evae0.uating_ the: human element of operating 'the facility,with
reasonable consideration' for the cost of,energy consumedi' (2)

- identify malfunciions,of equipment and/or controls that/result in .

unusilal,consurription Of energy; (3) identify inefficient/ equipment
that should be modified or replaced; (4); pro4ide a comparative
evaluation _of different types of building enclosures` iia terms of
energy consumed; (5) provide-a comparative` Levaivatiory of different
t es of mechanical systemt in taMsofienergyi consumed; and (6)
provide statistical information for ,forecasting energy consumption
and managing budgeted funds.,(Author/E0 :
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1.34 1 In light of current statistics and publicity on the "Energy Crisis ", the

related problems of pollution, and.inflationary energy cost projections, there

.appears to be a definite need for a more effective management tool tobetter
. -

identify the effect of the interacting of the many variables involving school

facilities and energy requirements. dbmputer statistics should identify energy-,

-

consumption as relate: to types arid uses of Sc hool Facilities' for the purpose If

of evaluating and managing the operations, maintenance, modifications, and planning

of new fa cilities. At present we are operating on general guidelines as.to when

-

to turn off.lights, and under what conditions we modify toMfort levels (night set

.back) or -turn off energy consuming equipment. Bills are paid ;IS sU6itted with

little information being available to evaluate performance both human and mechani-
*-

cal, or efficiency of energy utilization.

Our Current budget for electricity and gas is $1,777,905.00 and represents

1.825% of the operating budget of the Board of Education for the 1972-73 school

,year. Possibly we can effect as much as a 2Z-or $35,000.60, annual reduction of

energy cost, and at the same time obtain valuable information that will enable.

N10.
ous to build into- schools both new and ld thoSe -features and modifications that

will give true economy to the overall Management,of facilities, a/s mell as conserve
a

. .

energy.
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OBJECTIVES 1

2.

1. Provide information that will aid in evalUratfng-4e human -eledlent

of operating the facility with reasonable,consideration for the

cost of energy consumed.

2. Identify malfunctionS of equipment and/or controls that result in

unusual consumptionlof energy.
c

3. Identify inefficient eqnipment=that shOup be- replaced or modified.

A: Provide a%opmparative-evaltiationof dIfforpnt types, Of building

enclosuies in terms of energ7%consumcd. Would be useful in planning

of new and woditying of existing facilities.
fl

5. Provide a comparative eValuation of different types of-mechanical

. systems in terms of energy consumed. Would be Useful in planning

I

new or modifying of existing mechanical systems to improve comfort

1

level or control-energy cost.
.

. .
.-a. .

6. --Provide.statisrical.information for forecasting energy consumption and
.

.\

managing budgeted funds-.

BASIC INFORMATION

Area of building measured in ssnare.feet or .possibly 1,001S of square feet.

Volume of buildings measured in cubit

Enclosure - general classification of

'heat loss. ,

Number,of Stories

Glass Area Exterior Crassrdom.wall

eet; or poSsiblY 1,600:'s of,,culiic feet,

building as "related to heat gain and

Code 1, 2, 3, 4

Code 1

Code 2

40% or more (older, designs where maximum winthas

`were employed for light and-ventilation)

10% or less_ (newer designs with reduced-Window

areas usually A/C.
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.ConfignAtion'of Floor Plan

Code 1- Single loadcd coxridors without interior core areas.

. Code .2 - Double loaded corridors without interior core areas.

3.

Code S Perimeter type classrooms with interior core areas.

Code. 4 -Open plan with interior .ore areas.
..

4
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Number of ,stories

kedueed grass.area)10% or less (newer design).

. .

Pdrimeter type classrobms with interior core areas

Mechanidal Systems - general classification based on entifying characteristics
.

.. .

Piping:and/or Distribution System.

Code 1 . Heating only from central plant.
i

Code 2.' Heating only from Package, units dirdCt fired. .

.Code 3, -Heating and A/C.frompaCkage units.

4
Code 4 -Wo'pipe hydronic system with. heating and A/C.

Code 5 Four pip e'hydronic for heating and A /C.

Code 6 'Four .pipe hydronicfor heating and A/C with terminal reheat.

ti

*Dilution Factor Piing and/or.Distribution System

.

Terminal Equipment 3
e

-.

Code 1 Direct transfer material cbnversion and/or radiation.,

Codd 2 Direct transfer with 10-30% ventilation.

Code 3 Air handling with 100% outside air capabilities.

Code 4 Aii handling with 10-30% fresh air,
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"Dilution Factor for Terminal Equipment

-

. -
:

. .

neat Source or Mechanical Equipment

Code 1 Hot water boiler central system.
,

.Code 2 Steam boiler central system.

Coda 3' 'Package.units direct fired.

*Dilution Factor for'Heat Source or
/Mechanical Equipment

t

211.21inp Soarce or Mechanical- Equininent

Code 0 No cooling provided'.

Code 1, Water chiller with centrifugal-compressdr.

Water chiller with reciprocating compressor with water.

cooled condenser.
Code 2

Code 3

Code `"4

4.

-

Water chiller with reciprocating compressor with -air

cooled condenser.

Direct pxpansion.

*Dilution Factor of Cooling-Source or Mechanical Equipment

EXAMPLE:
4

'Aro pipe hvdronic with heating and A/C

Dilution factor

-Air handling with IN% outside air capabilities

Dilntion,factor-

Hot water boiler central System
,

Dilution factor

Water Chiller with centrifugal compresso

4 0 3 0 1 0 1 0

Dilution factor
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*Dilution factor indicates what general percentage does not conforth to the

predominate system or equipment as detailed.

Code p All areas same characteristics.

Code 1 1-101. other than that detailed.

Code .2 11 -20% other than that detailed.

7,

Code 3 21-30% other than that detailed.

code2431-4b%Jatber than that detailed.

-Code 5 . 41-50% pther than thtdetaired.

A

0

Prozram - Identify grade level and type of program. IdeAtify any unusual .

characteristic such as heavy vocational where. unusual energy

requirements are to be noted.

Code 1

Code 2

Any combination of grades 1 - 6.

Jr. High - any combination of grades 7 - 9.

Code 3 Sr. High - any combination of grades 10 - 12.

. Code 4 Sr. High - (10.42)- with heavy vocational program.

Code 5 Combination embracing grade levels froth both 1-6 and 7-9.

Mb*

Code 6 Combination embracing grade levels from both 7-9 and 10-12.
*

*

Code 7 .
Combination embracing grade levels from 1-6, 7-9, and 10-12.

.

Code-8 Any facility that doesn't fit into above classifications.

VARIABLE INPUT:

ti

/Current Enrollment

Number, ofhours, in regular operating schedule for interval. Need some

gathering technique for determining the hours orrepiar operating time

for ,period covered by .meter reading. Would haveifferent Schedules for

schools having night cr other special programS that fall outside of regular
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Flcctric.Consumption for interval in kw. -
V.....

Electric Cost for interval with demand clr.rgcj,denttfied,

Gas Consumption for interval in 'Cubic feet or 100 cubic feet, depending-on0
billing unit.

Cas.Cost for 'interval.

To tsl Enercw Cost

Degree Days Heating).

Degree Days Cooling)

ititTABLE OUTPUT:

Electric consumption

Electi.c consumption

Electric consumption

O

Need Whering procedure to cover meter period

as readings are not all taken on same day.

kv/sq. ft. of building area..

kw/cu.ft. of building volume.

kw/pupil -enrolled.

Electric consumption kw/hr. of,reg. operation.

.

Electric cost/so. ft. of building area.

Electric cost / cu.ft. Of building volume.

,ewliZetric cost/pupil enrolled.

Elettric cost/hr. of regular operation.

Gas consumption cu.ft../sq.ft. sOf building area.

Gas co mption cu.ft./cu.lt. of bu4ding volume.

Gas consumption tu.ft.*upil enrolled

Gat consumption cd.ft:/hr. of regular operation..

Gas cost/scr.ft. of building. area.

Gas cost/cu.ft. of building volume.

%.

Pe.



Total- energy cost/sa.ft. of building area.
a

Tota] energy cost/ou.ftc of balding volume:

Total energy cost/pupil enrolled.

Total energy cost/hr. of regular operation.

V-9

. -

Administration by exceptionqhrOughcomParative statistics should be of

significant value in identifying good and 'bad cgaracteristicl

and/Or procedures.
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